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I. Project	 Title:	 Leveraging	 biotechnologies	 to	 understand	 the	mechanisms	 by	 which	
California	market	squid	achieve	camouflage	
	





















the	generous	 funding	by	 the	Warren	 J.	 Baker	Endowment	 for	 Excellence	 in	Project	
Based	 Learning	and	 the	Robert	D.	Koob	Endowment	 for	 Student	 Success.	Over	 the	












The	 success	 of	 this	 experiment	 demonstrated	 that	 our	 transformation	methods	were	
feasible	 and	 ruled	 out	 the	 possibility	 of	 inherent	 procedural	 errors.	 At	 this	 point,	 we	 were	
unsure	whether	this	bacterial	transformation	method	would	work	on	our	genomically	recoded	
E.	coli	(rE.Coli)	strains	as	we	had	not	had	any	success	in	the	past,	but	it	was	an	important	step	














A	successful	Gibson	 Assembly	 product	 of	 pCRT7-RefA1	 plasmid	 was	 obtained	 and	
validated	 via	 sequencing.	The	 validated	 plasmid	 was	 transformed	 into	
multiple	stocks	of	rE.coli	cells	for	 storage	 as	 a	 glycerol	 stock,	 and	 kept	 in	 the	 –80C	
freezer.	This	result	was	the	culmination	of	the	summer's	work,	as	the	confirmation	that	we	had	
integrated	the	RefA1	insert	into	a	pCRT7	backbone	enabled	the	team	to	begin	attempts	at	the	








taught	 us	 the	 process	 of	 large	 scale	 protein	 expression	 and	 isolation	 of	 the	 squid	 reflectin	











primary	deviations	 from	the	budget	occurred.	First,	even	 though	students	did	 travel	 to	UC	Santa	
Barbara	as	proposed,	costs	associated	with	the	travel	could	not	be	reimbursed	through	Baker-Koob	













students	 the	 chance	 to	 experience	 the	 rigor	 of	 scientific	 investigation	 that	 cannot	 be	 attained	
through	instructional	lab	work,	while	still	under	the	guidance	of	an	experienced	mentor.		Through	
this,	 students	 have	 developed	 a	 wide	 range	 of	 real-world	 lab	 skills	 (both	 technical	 and	 non-
technical),	 that	 simply	 could	 not	 be	 taught	 in	 a	 lecture	 hall.	 Following	 the	 needs	 of	 the	 project,	
students	 learned	advanced	biotechnology	techniques,	such	as	designing	specific	primers	 to	make	
mutations	 to	a	unique	plasmid,	 and	protein	purification	and	 clean-up	 through	High	Performance	
Liquid	Chromatography	and	Fast	Protein	Liquid	Chromatography.	Students	also	learned	to	develop	
long-term	planning	skills,	as	they	created	schedules	to	pan	out	multi-week	experiments	around	the	















choice	 in	 career	path	 as	 a	 scientific	 researcher.	 This	 opportunity	 is	 something	 that	 is	 not	openly	
accessible	 to	most	 undergraduate	 students.	 By	 spending	 time	 in	 the	Oza	 Lab,	 students	 gain	 real	
hands-on	 experience	 with	 technical	 lab	 skills	 and	 non-technical	 skills,	 such	 as	 planning	 and	
organization,	 that	 are	 applicable	 regardless	 of	 their	 post	 college	 endeavours,	 whether	 they	 be	
industry,	graduate	education,	or	other	fields	entirely.	
	
This	 project	 has	 been	 made	 possible	 through	 the	 generous	 donation	 of	 the	 Warren	 J.	 Baker	
Endowment	 and	 the	 Robert	 D.	 Koob	 Endowment.	 The	 members	 of	 the	 Oza	 Lab	 would	 like	 to	
personally	thank	the	Baker	and	Koob	Endowments	for	their	generous	contributions	that	have	led	to	
this	exciting	and	unique	opportunity.	
 
